Structure and morphology of protein inclusion bodies in Escherichia coli.
We have studied the structure and characteristics of inclusion bodies formed by the enzyme beta-lactamase in the periplasmic space of Escherichia coli or in the cytoplasm, following expression of the protein without its signal sequence. Electron microscopy of highly purified protein aggregates using a novel sucrose gradient centrifugation procedure revealed striking morphological differences. Periplasmic inclusion bodies were essentially amorphous whereas the protein particles in the cytoplasm were highly regular. Depending on the cellular location, the inclusion bodies exhibited differences in protein composition even though they were formed by the expression of the same polypeptide chain. It was shown that the chaperonins GroEL and SecB are not incorporated into the inclusion bodies. Furthermore, the degree of solubilization of the inclusion bodies in the presence of denaturants and the sensitivity of the aggregated proteins to protease digestion indicated that the differences between cytoplasmic and periplasmic inclusion bodies extend to the conformation of the associated polypeptide chains.